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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1 966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1 -20 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over Yao 
et al. (U.S. Pat. No. 6,116,050) in view of Agrawal et al. (U.S. Pat. No. 6,116,051), 
Mehra (U.S. Pat. No. 5,678,584) and Jain et al. (U.S. Pat. No. 6,453,698). 

Regarding claim 1, Yao discloses methods for separating and recovering 
propane and hydrocarbons from a gas feed. In FIG. 2, Yao discloses an absorber (a 
demethanizer 20 for separation) configured to separately receive a first and second 
portion of a feed gas vapor (29, 33), a first and second portion of a feed gas liquid (17, 
22) and a first portion of a distillation column overhead (45). 
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wherein the first portion of the feed gas vapor (29) and the first portion of the 
distillation column overhead (45) provide reflux to the absorber (col. 8 Ins. 12-26 and 
col. 10, Ins. 29-31); 

a control unit (28a) that controls a ratio of at least one of the first and second 
portion of the feed gas vapor, the first and second portion of the feed gas liquid, and the 
first and second portion of the distillation column overhead (col. 8, Ins. 24-27, controlling 
the flow through line 26 would necessarily control the flow through line 30 and control 
their ratio). 

Yao does not explicitly disclose the absorber separately receiving the first and 
second portion of feed gas liquid. However, a person of ordinary skill in the art at the 
time of invention would know from common sense that the liquid lines (17, 22) could 
both be introduced into the absorber separately without combining them first and the 
results would be predictable, i.e. the two liquid streams would still be introduced into the 
absorber. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to provide the liquid lines (17, 22) into the absorber separately in order 
to advantageously improve ease of maintenance when only a single liquid line requires 
repair or replacement. 

Yao does not explicitly disclose the absorber receiving a second portion of a 
distillation column overhead. Agrawal discloses distillation column gas processing in 
FIG. 10 illustrating a first and second portion of a distillation column overhead. FIG. 10 
of Agrawal teaches overhead vapor stream (30) separated into stream (32) and stream 
(35), each stream separately entering a second column (col. 6, Ins. 11-32). It would 
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have been obvious to one of ordinary skill in the art at the time of invention to modify 
Yao to include two overhead streams entering a column, as taught by Agrawal, in order 
to increase the rate of condensation in the absorber column of Yao. 

Yao, as modified by Agrawal, fails to explicitly disclose the second portion of the 
distillation column overhead provides a vapor stream enriched in ethane for re- 
absorption at the bottom portion of the absorber. However, Mehra discloses NGL 
fractionation and absorption systems. FIG. 3 of Mehra teaches an absorber (154) 
receiving a portion of a distillation column overhead vapor stream (174; column 
overhead streams are inherently vapor) providing ethane (col. 2, Ins. 5-8; column 
operating as a deethanizer) for ethane re-absorption (the ethane vapor inherently is re- 
absorbed into the fluid in the absorber column as it strips light components) at a bottom 
portion (col. 9, Ins. 12-14) of the absorber. It would have been obvious to one of 
ordinary skill in the art at the time of invention to modify the combination of Yao and 
Agrawal, with Mehra, to provide one of the two overhead streams directed into the 
bottom of the absorber in order to operate in a deethanizer mode and remove ethane 
and lighter components to acquire C 3 + product. 

Yao, as modified, also does not explicitly disclose controlling a ratio of at least 
one of the first and second portion of the feed gas vapor, the first and second portion of 
the feed gas liquid, and the first and second portion of the distillation column overhead 
as a function of a desired recovery rate of a feed gas component in a bottom product of 
the distillation column. 
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The general concept of controlling a ratio of at least one of the first and second 
portion of the feed gas vapor as a function of a desired recovery rate of a feed gas 
component in a bottom product of the distillation column falls within the realm of 
common knowledge as obvious mechanical expedient and is illustrated by Jain. Jain 
teaches adjusting the first and second portion of the feed gas vapor (26, 24) in FIGS. 2 
and 3 to obtain a desired recovery rate. FIG. 2 illustrates a process scheme for high 
ethane recovery with stream 26 forming 24% (stream 24 forming 76%) of the flow (col. 
10, Ins. 31-35), while FIG. 3 shows a scheme for high propane recovery with ethane 
rejection with stream 26 forming 16% (stream 24 forming 84%) of the flow (col. 12 In. 67 
to col. 13 In. 1). Thus, the ratio of the flows are adjusted differently for the type of 
process scheme and each process scheme has a desired recovery rate of a feed gas 
component in a bottom product of the distillation column (col. 6 Ins. 1-4 and col. 12 Ins. 
45-50). One of ordinary skill in the art would have been motivated to provide adjusting 
the flow ratios of first and second portions of feed gas vapor in order to produce a 
desired product. 

In regard to claim 2, and as applied to claim 1 above, Yao, as modified, discloses 
wherein the distillation column (73) is configured to operate as at least one of a 
demethanizer and a deethanizer (col. 9, In. 40). 

Yao, as modified, fails to explicitly disclose and wherein the feed gas component 
in the bottom product is ethane. 
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The general concept of obtaining a feed gas component in the bottom product 
being ethane falls within the realm of common knowledge as obvious mechanical 
expedient and is illustrated by Jain. Jain discloses a flexible reflux process for NGL 
recovery in FIGS. 2 and 3. The plant can be operated in an ethane recovery mode and 
an ethane rejection mode (demethanizer and deethanizer, col. 6, Ins. 2-12). In the 
mode illustrated in FIG. 2, distillation column 84 is operated as a demethanizer to 
produce ethane as the bottom liquid product 110 (col. 12, Ins. 20-22). One of ordinary 
skill in the art would have been motivated to provide a distillation column operable as a 
demethanizer and deethanizer, as taught in Jain, in order to increase the recovery and 
production capabilities of ethane in Yao, as modified . 

In regard to claim 3, and as applied to claim 1, Yao, as modified, fails to explicitly 
disclose wherein the ratio determines absorber overhead temperature. 

The modification of Yao in view of the teachings of Jain, as discussed above, 
teaches wherein the ratio determines absorber overhead temperature. Jain teaches 
varying a ratio of a first and second portion of feed gas vapor depending on a 2 mode 
operating scheme (see also col. 6, Ins. 2-4). The specific ratios of streams 24, 26 in 
each of the modes illustrated in FIGS. 2 and 3 determine absorber overhead 
temperature (col. 11, Ins. 35-39, "stream 40 is obtained at -143°F" and col. 13, Ins. 40- 
45, "stream 40 is obtained at -88°F"). 
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In regard to claim 4, and as applied to claim 1, Yao, as modified, fails to disclose 
wherein the absorber is configured to operate at an absorber pressure, wherein the 
distillation column is configured to operate at a distillation column pressure, and wherein 
the absorber pressure is greater than the distillation column pressure. 

The general concept of changing the pressure of components in an NGL process 
to obtain a desired operation falls within the realm of common knowledge as obvious 
mechanical expedient and is illustrated by Jain, which teaches the concept of operating 
an absorber at an absorber pressure (col. 8, Ins. 8-9) and a distillation column at a 
distillation column pressure (col. 9, In. 24), where the absorber pressure (350 Psia) is 
greater than the distillation column pressure (330 Psia). One having ordinary skill in the 
art would have been motivated to vary the absorber and distillation column pressures in 
order to obtain the desired plant operation and product. 

In regard to claim 5, and as applied to claims 1 and 4, Yao, as modified, fails to 
explicitly disclose wherein an absorber bottom product is expanded to provide at least a 
portion of feed gas chilling. 

The general concept of lowering the temperature of a fluid by expanding it to 
provide cooling to other fluids falls within the realm of common knowledge as obvious 
mechanical expedient and is illustrated in Yao, which teaches vapor flowing through line 
30 (from line 13 at a temperature of about 15°F, see col. 7, Ins. 62-63) and through 
expander 31 is cooled to -55 °F (col. 8, Ins. 27-31). One of ordinary skill in the art would 
have been motivated to include the use of an expander in the bottom product 58 of the 
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absorber 20 in order to provide additional feed gas chilling in heat exchanger 12 if 
desired. 

In regard to claim 6, and as applied to claim 1, Yao, as modified, discloses 
wherein the second portion of the distillation column overhead is fed to the bottom of the 
absorber (Mehra; col. 9, Ins. 12-14) to thereby form a stripping gas (Mehra; FIG. 3; 
stream 178 is fed into stripping section 156). 

In regard to claim 7, and as applied to claim 1, Yao, as modified, fails to explicitly 
disclose wherein the control unit controls a ratio of at least two of the first and second 
portion of the feed gas vapor, the first and second portion of the feed gas liquid, and the 
first and second portion of the distillation column overhead. As discussed above, Yao 
discloses a control unit (28a) that controls a fluid ratio (col. 8, Ins. 24-27, controlling the 
flow through line 26 would necessarily alter the flow through line 30 and control their 
ratio). It would be obvious to one skilled in the art to control a second fluid ratio in order 
to produce a desired flow ratio as similarly produced by the control unit (28a). 

In regard to claim 8, and as applied to claim 1 , Yao, as modified, fails to explicitly 
disclose wherein the control unit controls a ratio of the first and second portion of the 
feed gas vapor, the first and second portion of the feed gas liquid, and the first and 
second portion of the distillation column overhead. As discussed above, Yao discloses 
a control unit (28a) that controls a fluid ratio (col. 8, Ins. 24-27, controlling the flow 
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through line 26 would necessarily alter the flow through line 30 and control their ratio). 
It would be obvious to one skilled in the art to control a ratio of the first and second 
portion of the feed gas vapor, the first and second portion of the feed gas liquid, and the 
first and second portion of the distillation column overhead fluid ratio in order to produce 
a desired flow ratio in each portion, as similarly produced by the control unit (28a). 

In regard to claim 9, and as applied to claims 1 and 2 above, Yao, as modified, 
fails to explicitly disclose wherein ethane recovery in the bottom product increases when 
the first portion of the feed gas vapor increases relative to the second portion of feed 
gas vapor. 

The modification of Yao in view of the teachings of Jain, as discussed above, 
teaches a plant operated in an ethane recovery mode and an ethane rejection mode 
(column 84 as demethanizer and deethanizer, col. 6, Ins. 2-12). In the mode illustrated 
in FIG. 3, column 84 is operated as a deethanizer and vapor streams 26 (first portion), 
24 (second portion) are split in a 16 to 84 ratio (col. 12, In. 66 to col. 13, In. 1). In the 
mode illustrated in FIG. 2, the ratio of vapor stream 26 to vapor stream 24 is increased 
(24 to 76, see col. 10, Ins. 32-35) as distillation column 84 is operated as a 
demethanizer to produce ethane as the bottom liquid product 110 (col. 12, Ins. 20-22). 
It would have been obvious to one skilled in the art to modify Yao, as modified, with the 
two mode recovery scheme of Jain, and thus the increase a first vapor stream to obtain 
an ethane bottom product, in order to increase the NGL recovery capabilities of the 
plant in Yao. 
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In regard to claim 10, and as applied to claims 1 and 2 above, Yao, as modified, 
fails to explicitly disclose wherein ethane recovery in the bottom product increases when 
the first portion of the distillation column overhead decreases relative to the second 
portion of the distillation column overhead. 

The general concept of controlling a ratio of a first and second portion feed to a 
column as a function of a desired recovery rate of a feed gas component in a bottom 
product of the distillation column falls within the realm of common knowledge as obvious 
mechanical expedient and is illustrated by Jain. Jain teaches adjusting the first and 
second portion of the feed gas vapor (26, 24) in FIGS. 2 and 3 to obtain a desired 
recovery rate. FIG. 2 illustrates a process scheme for high ethane recovery with stream 
26 forming 24% (stream 24 forming 76%) of the flow (col. 10, Ins. 31-35), while FIG. 3 
shows a scheme for high propane recovery with ethane rejection with stream 26 forming 
16% (stream 24 forming 84%) of the flow (col. 12 In. 67 to col. 13 In. 1). Thus, the ratio 
of the flows are adjusted differently for the type of process scheme and each process 
scheme has a desired recovery rate of a feed gas component in a bottom product of the 
distillation column (col. 6 Ins. 1-4 and col. 12 Ins. 45-50). One of ordinary skill in the art 
would have been motivated to provide adjusting the flow ratios of first and second 
portions of distillation column overhead in order to produce a desired product. 

In regard to claim 11, FIG. 2 of Yao discloses providing an absorber (a 
demethanizer 20 for separation) and a distillation column (73), wherein the absorber 
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receives a plurality of absorber feed streams (25, 15) and provides a bottom product 
(55) to the distillation column (via 76); 

splitting at least one of the feed streams (25) into a first and second portion (26, 
30), and introducing the first and second portions at different locations on the absorber 
(29 and 33, respectively); 

feeding a first portion (45) of a distillation column overhead to the absorber as a 

reflux. 

Yao fails to explicitly disclose feeding a second portion of a distillation column 
overhead to the absorber. Agrawal discloses distillation column gas processing in FIG. 
10 illustrating a first and second portion of a distillation column overhead fed to a 
second column. FIG. 1 0 of Agrawal teaches overhead vapor stream (30) separated into 
stream (32) and stream (35), each stream separately entering a second column (col. 6, 
Ins. 1 1 -32). It would have been obvious to one of ordinary skill in the art at the time of 
invention to modify Yao to include two overhead streams entering a column, as taught 
by Agrawal, in order to increase the rate of condensation in the absorber column of Yao. 

Yao, as modified, fails to explicitly disclose the second portion of the distillation 
column overhead as an ethane enriched vapor stream to the absorber for ethane re- 
absorption at a bottom portion of the absorber. However, Mehra discloses NGL 
fractionation and absorption systems. FIG. 3 of Mehra teaches an absorber (154) 
receiving a portion of an ethane enriched vapor distillation column overhead (174; 
column overhead streams are inherently vapor) providing ethane (col. 2, Ins. 5-8; 
column operating as a deethanizer, thus the overhead inherently is enriched in ethane) 
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for ethane re-absorption (the ethane inherently is re-absorbed into the fluid in the 
absorber column) at a bottom portion (col. 9, Ins. 12-14) of the absorber. It would have 
been obvious to one of ordinary skill in the art at the time of invention to modify Yao, as 
modified, to provide one of the two overhead streams directed into the bottom of the 
absorber in order to operate in a deethanizer mode and remove ethane and lighter 
components to acquire C 3 + product. 

Yao, as modified, fails to explicitly disclose using a flow ratio between the first 
and second portions to control recovery of a desired product in a bottom product of the 
distillation column. 

The general concept of using a flow ratio between first and second portions of 
feed streams falls within the realm of common knowledge as obvious mechanical 
expedient and is illustrated by Jain. Jain teaches that adjusting the first and second 
portion of the feed gas vapor (26, 24) in FIGS. 2 and 3 to obtain a desired recovery rate. 
FIG. 2 illustrates a process scheme for high ethane recovery with stream 26 forming 
24% (stream 24 forming 76%) of the flow (col. 10, Ins. 31-35), while FIG. 3 shows a 
scheme for high propane recovery with ethane rejection with stream 26 forming 16% 
(stream 24 forming 84%) of the flow (col. 1 2 In. 67 to col. 1 3 In. 1 ). Thus, the ratio of the 
flows are adjusted differently for the type of process scheme and each process scheme 
has a desired recovery rate of a feed gas component in a bottom product of the 
distillation column (col. 6 Ins. 1-4 and col. 12 Ins. 45-50). One of ordinary skill in the art 
would have been motivated to provide using a flow ratio between the first and second 
portions of feed gas in order to produce a desired product. 
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In regard to claim 12, and as applied to claim 11, Yao, as modified, discloses a 
step of splitting another one of the feed streams into a first (19) and second (66) portion, 
and introducing the first and second portions at different locations to the absorber. 

Yao, as modified, fails to explicitly disclose using a flow ratio between the first 
and second portions of the feed streams, respectively, to control recovery of the desired 
product in the bottom product of the distillation column. 

The general concept of using a flow ratio between first and second portions of 
two feed streams, respectively, falls within the realm of common knowledge as obvious 
mechanical expedient and is illustrated by Jain. Jain teaches that adjusting the first and 
second portion of the feed gas vapor (26, 24) in FIGS. 2 and 3 to obtain a desired 
recovery rate. FIG. 2 illustrates a process scheme for high ethane recovery with stream 
26 forming 24% (stream 24 forming 76%) of the flow (col. 10, Ins. 31-35), while FIG. 3 
shows a scheme for high propane recovery with ethane rejection with stream 26 forming 
16% (stream 24 forming 84%) of the flow (col. 12 In. 67 to col. 13 In. 1). Thus, the ratio 
of the flows are adjusted differently for the type of process scheme and each process 
scheme has a desired recovery rate of a feed gas component in a bottom product of the 
distillation column (col. 6 Ins. 1-4 and col. 12 Ins. 45-50). Adjusting the flow ratios of a 
second feed stream would be mere duplication of a known step. One of ordinary skill in 
the art would have been motivated to provide using a flow ratio between the first and 
second portions of the feeds streams in order to produce a desired product. 
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In regard to claim 1 3, and as applied to claim 1 1 , FIG. 2 of Yao discloses wherein 
the plurality of feed streams comprises a natural gas liquids vapor (col. 7, Ins. 57-59 and 
col. 8, Ins. 12-15) and natural gas liquids liquid (col. 7, Ins. 57-59 and col. 8, Ins. 2-5). 

In regard to claim 14, and as applied to claims 11 and 13, Yao, as modified, 
discloses wherein the natural gas liquids vapor and natural gas liquids liquid are 
provided by a high pressure separator (14). 

In regard to claim 15, and as applied to claims 1 1 and 13, Yao, as modified, fails 
to explicitly disclose wherein the desired product in the bottom product of the distillation 
column is ethane. 

The general concept of having ethane as the desired bottom product of a 
distillation column falls within the realm of common knowledge as obvious mechanical 
expedient and is illustrated by Jain, which teaches a flexible reflux process for NGL 
recovery in FIGS. 2 and 3. The distillation column 84 can be operated in an ethane 
recovery mode and an ethane rejection mode (demethanizer and deethanizer, col. 6, 
Ins. 2-12). In the mode illustrated in FIG. 2, distillation column 84 is operated as a 
demethanizer to produce ethane as the bottom liquid product 110 (col. 12, Ins. 20-22). 
One having ordinary skill in the art would have been motivated to include the use of a 
distillation column operable in an ethane recovery mode in order to recover a useful 
NGL if desired. 
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In regard to claim 16, and as applied to claim 11, Yao, as modified, fails to 
explicitly disclose wherein the absorber is operated at a pressure that is higher than a 
pressure in the distillation column. 

The general concept of changing the pressure of components in an NGL process 
to obtain a desired operation falls within the realm of common knowledge as obvious 
mechanical expedient and is illustrated by Jain, which teaches the concept of operating 
an absorber at a higher pressure (col. 8, Ins. 8-9) than a pressure in a distillation column 
(col. 9, In. 24). One having ordinary skill in the art would have been motivated to vary 
absorber and distillation column pressures in order to obtain the desired plant operation 
and product. 

In regard to claim 17, FIG. 2 of Yao discloses providing an absorber (a 
demethanizer 20 for separation) that is fluidly coupled to a distillation column (73), 
wherein the absorber receives a feed gas vapor (29), a feed gas liquid (19), and an 
overhead product (77) from the distillation column. 

Yao fails to explicitly disclose controlling flow of a vapor portion of the overhead 
product to the bottom of the absorber and flow of a liquid portion of the overhead 
product to the top of the absorber to control absorber overhead temperature such that 
ethane content in a bottom product of the distillation column increases when the 
absorber overhead temperature decreases. However, Yao discloses using recycled 
ethane stripping gas to control the temperature of the column (col. 14, Ins. 13-16). 
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Agrawal discloses distillation column gas processing in FIG. 10 illustrating a first 
and second portion of a distillation column overhead. FIG. 10 of Agrawal teaches 
overhead vapor stream (30) separated into stream (32) and stream (35), each stream 
separately entering a second column (col. 6, Ins. 1 1 -32). It would have been obvious to 
one of ordinary skill in the art at the time of invention to modify Yao to include two 
overhead streams entering a column, as taught by Agrawal, in order to increase the rate 
of condensation in the absorber column of Yao. 

Mehra discloses NGL fractionation and absorption systems. FIG. 3 of Mehra 
teaches an absorber (154) receiving a portion of a distillation column overhead vapor 
stream (174; column overhead streams are inherently vapor) providing ethane (col. 2, 
Ins. 5-8; column operating as a deethanizer) for ethane re-absorption [the ethane vapor 
inherently is re-absorbed into the fluid in the absorber column as it strips light 
components) at a bottom portion (col. 9, Ins. 12-14) of the absorber. It would have been 
obvious to one of ordinary skill in the art at the time of invention to modify the 
combination of Yao and Agrawal, with Mehra, to provide one of the two overhead 
streams directed into the bottom of the absorber in order to operate in a deethanizer 
mode and remove ethane and lighter components to acquire C 3 + product. 

Jain discloses the technique of controlling absorber overhead temperature by 
varying a ratio of a first and second portion of feed streams (see also col. 6, Ins. 2-4). 
The specific ratios of streams 24, 26 in each of the modes illustrated in FIGS. 2 and 3 
determine absorber overhead temperature (col. 1 1 , Ins. 35-39, "stream 40 is obtained at 
-143°F" and col. 13, Ins. 40-45, "stream 40 is obtained at -88°F"). In an ethane recovery 
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mode of Jain, illustrated in FIG. 2, ethane bottom product increases (as opposed to the 
mode in FIG. 3) when the absorber overhead temperature decreases from -88 °F to - 
143°F. Therefore, one of ordinary skill in the art at the time of invention could have 
applied the known technique of controlling flow of two feed streams in the same way to 
Yao, as modified, and the results would have been predictable, i.e. the modification of 
Yao in light of Jain teaches an ethane bottom product increasing as absorber overhead 
temperature decreases, as a result of operation of the modification. One having 
ordinary skill in the art would have been motivated to use the technique as disclosed in 
Jain in order to advantageously produce a specific desired product composition for 
customers. 

In regard to claim 18, and as applied to claim 17, Yao, as modified, fails to 
explicitly disclose wherein the absorber is operated at a pressure that is higher than a 
pressure in the distillation column. 

The general concept of changing the pressure of components in an NGL process 
to obtain a desired operation falls within the realm of common knowledge as obvious 
mechanical expedient and is illustrated by Jain, which teaches the concept of operating 
an absorber at an absorber pressure (col. 8, Ins. 8-9) and a distillation column at a 
distillation column pressure (col. 9, In. 24), where the absorber pressure (350 Psia) is 
greater than the distillation column pressure (330 Psia). These pressures are used for a 
high propane recovery with ethane rejection plant operation. During the ethane 
recovery mode, the pressure in the distillation column is increased to 383 Psia (col. 11, 
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In. 47) to obtain the desired product. One having ordinary skill in the art would have 
been motivated to operate the absorber at a higher pressure than the distillation 
column pressure in order to obtain the refrigeration required for a desired product as 
illustrated in Jain's high propane and ethane rejection operation. 

In regard to claim 19, and as applied to claim 17, Yao, as modified, discloses 
wherein the portion of the feed gas vapor (29) and the portion of the overhead product 
(45) are used as absorber reflux (col. 8 Ins. 12-26 and col. 10, Ins. 29-31). 

In regard to claim 20, and as applied to claim 17, Yao, as modified, discloses 
wherein the portion of the feed gas vapor (29), the portion of the feed gas liquid (19), 
and the portion of the overhead product are fed to the absorber (see FIG. 2). 

Response to Arguments 

Applicant's arguments filed May 2, 201 1 have been fully considered but they are 
not persuasive. 

On page 6, Applicant argues that Yao, as modified, does not teach a second 
portion of the distillation column overhead provides a vapor stream enriched in ethane 
or ethane re-absorption as claimed in amended claims 1 and 11. The Examiner 
disagrees. Mehra teaches a distillation column overhead (174) that provides a vapor 
stream {overhead streams are inherently vapor) enriched in ethane (col. 2, Ins. 5-8; 
column can be operated in deethanizer mode, thus producing an ethane enriched 
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overhead) and introduced into the bottom of an absorber (154) for ethane re-absorption 
{introducing the ethane into the absorber inherently re-absorbs the fluid back into the 
fluids of the system). It would have been obvious to one of ordinary skill in the art at the 
time of invention to provide an ethane vapor overhead to an absorber bottom for ethane 
re-absorption, as taught by Mehra, in Yao as modified, in order to advantageously 
operate in a deethanizer mode and remove ethane and lighter components to acquire 
C 3 + product for sale. 

On page 6, Applicant argues line 66 is a vapor phase and not a liquid. The 
Examiner agrees. However, the argument is moot in view of the new rejection. 

Also on page 6, the Applicant seems to be confused as to the purpose of 
Agrawal. Applicant claims the column overhead is already fully condensed before it 
enters the absorber as reflux. This is true of line (45), but any portion of the overhead 
line previous to heat exchanger 27, the fluid is not condensed. Splitting and using a 
second stream (a second stream as taught by Mehra) increases the rate of 
condensation of heavies in the absorber by introducing ethane into the column to 
separate components heavier than methane. To explain the combinations in a different 
way, FIG. 2 of Yao discloses a deethanizer overhead (77) introduced as liquid into the 
top of an absorber (20) to provide reflux. FIG. 3 of Mehra teaches that a deethanizer 
ethane vapor overhead (174) can be introduced into the bottom of an absorber (154) for 
ethane re-absorption. FIG. 10 of Agrawal is merely used to teach that it is well known in 
the art that a column overhead can be split into two streams and both of the streams 
introduced to the same column. Therefore, it would have been obvious to one of 
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ordinary skill in the art at the time of invention that the overhead stream (77) could be 
split into two streams {per Agrawal) for introduction to the absorber; reflux line 45 as 
disclosed by Yao and a second overhead vapor stream as taught by Mehra in order to 
advantageously operate in a deethanizer mode and remove ethane and lighter 
components to acquire C 3 + product. 

On page 7, Applicant argues that Mehra teaches routing of the distillation column 
overhead to a stabilizer and not the absorber. However, as seen in FIG. 3, Mehra 
teaches routing distillation column (112) overhead (174) to an NGL absorber (154). 
Applicant further states that Mehra's stabilizer overhead is methane enriched an not 
ethane enriched. However, stabilizer (112) can be operated as a deethanizer (col. 12, 
Ins. 57-58) in which case the overhead will rich in ethane. 

On page 7, Applicant argues that the claimed subject matter requires that the 
feed stream ratios to the absorber are changed such that the composition in the 
distillation column bottom product is varied. As previously discussed, Jain stands for 
the general concept that controlling feed gas ratios, and therefore the total feed gas 
composition, results in control of overhead temperature and bottom product 
composition. Thus, the teachings of Jain can be applied to the absorber of Yao, as 
modified, resulting in control of the absorber bottom product composition, which alters 
the feed composition entering the distillation column, which ultimately varies the 
composition of the bottom product of the distillation column since the new distillation 
column feed gas composition has changed from the original composition due to the 
absorber feed gas ratio change. 



Application/Control Number: 10/595,528 Page 21 

Art Unit: 3784 

Therefore, Yao, as modified, teaches all of the limitations of the claims and the 
rejection of the dependent claims is maintained. 

Conclusion 

The following prior art made of record and not relied upon is considered pertinent 
to applicant's disclosure: 

Rambo et al. (U.S. Pat. No. 5,890,378), Harryman (U.S. Pat. No. 4,496,380) and 
Sweet (U.S. Pat. No. 4,509,967) disclose introduction of column overheads into 
absorbers. 20040206112, 20040261452 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LUKAS BALDRIDGE whose telephone number is 571- 
270-3782. The examiner can normally be reached on M-F 9 to 5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor Frantz Jules can be reached at 571-272-6681. The fax phone number for 
the organization where this application or proceeding is assigned is 571 -273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/LUKAS BALDRIDGE/ 
Examiner, Art Unit 3784 



/Frantz F. Jules/ 

Supervisory Patent Examiner, Art Unit 3784 



